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COMPACT MULTI-USE LANCING DEVICE 

Cross-Reference to Related Application 

[0001J ''"'^'s application claims the benefit of 1 1 Dr^wi • 

Technical Field 

t»0«2] The pre»„, i„,e„j„„ ,^ de»ces 

procdu-es. and pa*„,a„y ,„ a „*„se. n,ic^.a.p„^ device 
Background Of the Invention 

I»0(I3) Man, medrcal pmcedures require pundurlng of Ihe skin and 
un*rlyingteues,„, an animal or h»,a„^>,jed ForeLple a r . 

^ ..d ,0 pn„e,.e .e ja. a iarirr r„rarr 

diabetics andjn blood typing and screening applicaltons. 

rZte^,, 'T™ ' """" "-elr blood tor 

for Idt r *» 'o'^e nature o,mlcr.sa.p,l„; 

.rre:''^^^^ 

to^r ".Icn^sampllng devices tend to have a lai™ pen-iite 

fo™ tba. restdcts the abllHy o, the individe., user to oonduot mlc„.sa.p,l„g d'l^ ' 

to Zde a „'^"''"''!' """'='"°^=^«'"'-''">-™*'o^cing devices 
elen^nrrrr: rr'* '^■'^ 
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Summary of the Invention 

[0006] Briefly described in example fomis, the present invention Is a multi-use 
micro-samplirig or lancing device comprising a compact outer housing containing drive 
and activation niechanisms for receiving a disposable and replaceable lancet and for 
driving the lancet through a controlled lancing stroke for sample collection. The housing 
preferably includes a lancet holder that securely but releasably engages the lancet and 
constrains the lancet along a controlled and pre-defined path of travel during the lancing 
stroke. 

[0007] The lancing device preferably includes a drive mechanism including a pair 
of opposed torsion springs to drive and propel the lancet through an extended position 
along its lancing stroke, and to return the lancet to a retracted position fully within the 
housing. This drive mechanism is compact, and thus, the overall size, and particularly 
the length, of the lancing device can be significantly reduced. The lancing device may. 
for example, have the overall size and shape of a typical automotive door-lock remote 
control keyfob. 

[0008] In one aspect, the invention comprises a lancing device having a compact 
housing, a lancet holder for a holding a lancet and mounted for back and forth 
movement along a lancing stroke path v^ithin the housing, and a drive mechanism 
comprising at least one off-axis spring coupled to the lancet holder, the at least one off- 
axis spring being positioned laterally offset from the lancing stroke path of the lancet 
holder. In an example embodiment, the at least one spring comprises a drive spring for 
driving the lancet holder along the lancing stroke and an opposing return spring for 
returning the lancet holder. 

[0009] Preferably, the coinpact housing has a width comparable to the length of 
the housing and is about twice as jong as a lancet used therein. AddiUonally. the 
lancing device has a trigger to trigger the lancing stroke. Also preferably, the lancet 
holder is barbed to hold the lancet holder in a ready position, ready for triggering, 
wherein the barbed lancet holder comprises compression arms each having at least 
one chamfered barb, and wherein the trigger engages the chamfered barbs to trigger 
the lancing stroke. 
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10O10) In another aspecl. to present hvertlon I s a lancing device havinn , 
compac, housing having a lengm and a v.* to .englh o, he Zsl!ni 

to sa™ as to o, to housl,^ and a dHv' n,.^^2ZTZ 

M,.„g ,0. d*.„g a lanoe, along a p,e^e,.d paa Tte drive tochanls. 1^1 
cato^or se,.,el3, holding to lance,, a n,s, sp*g J^^^ 

posito * an exiended p„sl«on therein a portion of Ihe lance, p„,™des oZto 

P-eferab,y, to spnngs are posllbned laterally oBsel f,x,m Ihe predefined palh. 
10»11]^ In ye, ano,he, asped. to preseni mvenfion ,s a lancing device havln, a 
c»npac, non^longaled, pud,.».e hcsing, adHve toch anisntformL^s'roT 
a ance, aK,„g a landng s«e. a IHgger ,.r .lgg„„g to drive nte^ain 
housing has a long, o, hereon ah., ^ end four .l.es aeZg^: 
e^ of, he used, herein. P-eferably, tohousing Isabou, t^ceaslon as to 
^n^l, and has a ,.d,h ™ugh,y e,ua, ,o i,s length. Also preferably, to *ve 
n,s«a„,sn. inches off-axIs spnngs fc urg.g to lanoe, ha* and forth atng h" 
lancngslrcke. to off-axls springs heing laterally „„setf,.m the lancing site 

in rererence to aie drawing figures and detailed description herein and 
resided hy tosns o, to vartoue events and cor^hlnauons partlc^arl 
u . to apper^ed cfai„s. I, Is to he underslood „«, both to ,o^n^^ 

totir" ----- ^ 

IvITj °' embM^nts of to 

inventa, and a,e no, resticUve of ,he inven«on, as Calmed. 

I 

BriefDescription Of the Drawings 



rein.. "uT ' " lancing device according to 

an example embodiment of the present invention. 

10014] FIGURE 2 is a top view of a lancet holder component of the multi-use 
lancing device of FIGURE 1. mum use 
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[0015] FIGURE 3 is a top sectional view of. the multi-use lancing de\Ace of 
FIGURE 1 shown prior to the insertion of a lancet, and with the endcap removed. 

[0016] FIGURE 4 is a top sectional view of the muiti-use lancing device of 
FIGURE 1 shown having a lancet inserted therein, and with the drive rnedhanlsm in its 
extended "ready" configuration. 

[0017] FIGURE 5 is a detailed view of the inter-engaging locking elements of the 
lancet holder of FIGURE 4. 

[0018] FIGURE 6 is a. top sectional view of the multi-use lancing device of 
FIGURE 1 shown having a lancet inserted therein, with its protective sterility cap 
removed from the lancet. 

[0019] FIGURE 7 is a top sectional view of the multi-use lancing device of 
FIGURE 1, shown with its endcap portion attached and having a lancet in the ready 
position. 

[0020] FIGURE 8 is a top sectional view of the multi-use lancing device of 
FIGURE 1, showing as the device is activated to release the drive mechanism from its 
ready state. 

[0021] FIGURE 9 is a lop sectional view of the multi-use lancing device of 
FIGURE 1 , shown with the lancet in its extended position wherein the lancet tip projects 
outwardly from the device's housing. 

[0022] FIGURE 10 is a top sectional view of the multi-use lancing device of 
FIGURE 1, shown with a used lancet drawn back into its retracted position with the 
sharp lancet tip fully contained within the housing. 

[0023] FIGURE 1 1 is a top sectional view of a multi-use lancing device according 
to another example embodiment of the present invention. 

[0024] FIGURE 12 is an assembly view of a multi-use lancing device according to 
yet another example embodiment of the present invention. 
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Detailed Description of Example Embodiments 

desrtbed and/o-sbown he,*, a™, „a. ,he ,e™,„„„„,„,ad hare^^^ 
intended to be limiting Of the Claimed invention Also u^h m 

at»r o, -appna^ale,,- „„a paH,=„., .alua a„d,„ ,„ ■a,„„,. „ -app^C"! 

^cluda, from fta one part,cn,,a, ,alu. and/or ,o , ha o,he, particular vate SWaHv 
«»n valuasar. axprasaad as apprpximallana. usa o, ,ha an,.c«,en, -ah,!*! 

be underaload ,ha( ,h. partlcater ,al„e fon^s a,»,he, ambodlmenl - 
n. "'""""^"^ "™ '» "'-"-"S «gur.a, f IGURE 1 fean assemb^ „„„ 

me pre^nUhve^ion. ^e ,ar,c,n, 

"us^p,„a. An endcap portion 2„ ,h, ia„^„<, device ,0 Is ren^vabl, oonr»Ced to 
rZ'T - -"-V inserted ...Lav^rd 

H T ' " ° -"fe " .IP 

Iteremrough and ,nlo ^ llssue at Iba Wended landng sHe seleced b, user A, ,he 

assembly along a pri^delined palh o( liTOil. 

'»cel holder, famer, or sted 32 »llhln ,h. housing. The lance, 30 iisel, ,s 
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transIationa!Iy mounted within the housing 1 2 for reciprocating movement The lanc:et 
30 typically comprises a needle or blade forming a sharp lancet tip 34 (see Rgures 4 
and 1, for example) and a lancet body 36, and is positioned such that the tip 34 is 
directed forward, toward the lancet opening 22 in the endcap portion 20. Preferably, the 
lancet body 36 is formed of plastic, and is injection-molded around the needle or blad e. 
The lancet tip 34 is preferably encapsulated by a protective sterility cap 38, which is 
integrally molded with the lancet body 36 and forms a sterility and safety barrier for the 
lancet tip. As shown in FIGURE 1. the protective sterility cap 38 of each lancet 3D is 
reieasably connected to the lancet body 36 at a transition region 40, which is an area of 
weakening such that it is easily detached and removed from the lancet body 36. The 
lancet 30 can be. for example, a standard, commercially-available lancet such as an 
Accu-Check® Softclix® lancet. 

[0028] As more clearly seen in FIGURE 2, the lancet holder 32 preferatDly 
comprises two male guide elements, such as upper guide element 42 (for clarity, only 
one of which is shown) and an opening 46 at one end of the lancet holder 32. The 
opening 46 is sized and shaped to securely but reieasably hold the replaceable lanc:et 
30. Preferably, the male guide elements are integrally formed on both the upper and 
lower surfaces of the lancet holder 32, and slide within inter-engaging female guide 
surfaces 48, 49, such as grooves or channels, formed in the lower and upper portions 
16 and 14 of the housing 12, to constrain the lancet 30 along a controlled and pre- 
defined path of travel during the lancing stroke. For clarity, only one of the male guide 
elements 42 is shown in the figures, and it will be understood by those skilled in the art, 
that a female guide surface 49 on the underside of the top portion of the housing '1 4 
receives and guides the male portion 42. Another male guide element (not shown) on 
the underside of the lancet holder 32 engages with female guide surface 48. It will be 
understood by those skilled in the art that a single pair of cooperating guide elements 
can be used or two or more such pairs can be used. Thus, while two pairs of guide 
elements are shown, fewer or more such pairs can be utilized as described. 

[0029] The lancet holder 32 preferably has a generally U-shaped portion 52 
formed by an opposed pair of compression arms 54 and 56, with chamfered barbs 58 
and 60 formed at their distal" ends, respectively, for engaging cooperating retaining or 
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locking tabs 62 and 64 integrated within the bottom portion 14 of the housing 12 The 
retaining tabs 62 and 64 engage the barbs 58 and 60 to maintain lance, holder 32 in a 
ready" position against the bias force of the drive spring when the device 1 0 is coclced 
The ends of the retaining tabs 62 and 64 preferably define chamfers 70 and 72 for 
sl.d.ng contact along cooperating chamfered faces 66 and 68 of the barbs 58 and 60 to 
provide a smooth coc^ng action. The compression arms 54 and 56 can resiliently flex 

TdlT f TT^ ~ ^'^^ "P^n -Ing 

a d finn of the dev,ce 10. The barbs 58 and 60 have flat edges 74 and 76 fc. 

releasable engagement against the retaining tabs 62 and 64 in the ready position. 
[0030] preferably, the retaining tabs 62 and 64 are relatively rigid and the 
compression arms 54. 56 are flexible. Alternatively, the retaining tabs 62. 64 could be 
made flexible and the arms 54. 56 could be relafVety inflexible (the firing being 
accomplished by deflecting the retaining tabs). Moreover, both the compression arms 
and the retaining tabs could be flexible. 

[0031] ReferringnowtoFIGURES1.3,4,6.7.8.9.and10.,wot6rsionsprings 
namely a drive spring 80 and a return spring 82. operate ,o drive and return the lancei 
holder 32 along the lancing stroke upon triggering of the lancing device 10 Together 
the drive spring 80. the return spring 82. and the lancet holder 32 form a drive' 
mechanism 84 for driving the lancet back and forth along its pre-defined path The 
dnve spring 80 is the stronger of tf,e two springs and drives the lancet 30 from its initial 
pos ,on into its extended position. TUe return spring 82 serves to retract the lancet 30 
back mto the housing 12 after lancing the skin. Preferably, the drive spring 80 and the 
return spring 82 are laterally offset from a lancing stroke of the lancet holder 32 and 
thus are positioned off the axis of the lancet holder so as to provide a more compact 
configuration of the lancing device 10. (Of course, the very tips of the springs 80 and 
82 contact the lancet holder 32 along the stroke path, but the vast majority of the 
spnngs lie outside of the stroke path). 

[0032] ir, an example embodiment of the present invention, the device 10 is 
puck-hke and has a length in the direction of the lancing stroke of about 3.5 inches and 
a width. Which traverse to its length, of about 2.875 inches. The device 1 0 also has a 
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thickness of about 0.5 inch. Thus, the exeniplary lancing device 1 0 has an aspect raOo 
of about 1.25. The housing could be reconfigured to have an aspect ratio of less than 
1 .0 to about 4 or 5. Additionally, the length of the housing can be between about two 
and four times the length of the lancet used therein. 

[0033] A pair of posts or lugs 86 and 88 sen/es as retainers for positioning the 
spnngs 80 and 82. and thereby more precisely defining the equilibrium posiUon of the 
lancet holder 32. The springs 80 and 82 are secured within the housing 12 around a 
pair of axles on pivots 90 and 92. respectively, projecting from the bottom portion 1 4 of 

the housing. 

[0034] The lancing device 10 preferably further comprises an activating button 
assembly or trigger 26 positioned at the end of the housing 12 opposite the endcap 
portion 20. for triggering the drive mechanism 84 to propel the lancet 30 through its 
lanang stroke. An example configuration of the trigger 26 preferably includes a button 
portion 94 ha^.•ng a pair of posts 96 and 98 on its inner surface which contact the 
chamferedfaces 66 and 68 of the compression arms 54 and56 of the lancet holder 32 
When the button 94 is depressed, the posts 96. 98 press inwardly against the arms 54 
and 56 to release the flat edges 74 and 76 pf barbs 58 and 60 from engagement with 
the retaining tabs 62 and 64 to initiate (trigger) the lancing action. The trigger 26 
preferably further comprises a coil spring 100. which is positioned between a spring 
post or stop 102 extending from bottom portion 16 of the housing 12 and the button 94 
thereby biasing the button 94 outwardly. 

[0035] The opposed torsion spring drive mechanism 84 pennits a significant 
reduction in the overall sfee (and especially the length) of the landng device 10 as 
compared to typical known landng devices.. Thus, the overall size of the lancing device 
1 0 may be a bit wider than conventional lancing devices, but the length of the device 10 
.s much Shorter. With this reduced size, the lancing device 1 0 can accommodate other 
e ements. such as an adjustable depth-control ring (for controlling the penetratfon depth 
Of the lancet into the user's skin), a lancet storage feature, or other similar optional 
features, without resulting in an objectionably large device. 
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".IhW s,ate, ,he aoMing 94 and co» sp,™ ,C ,* , 

n. T^e ^3^„ 3p*, ,3 ^ a ™.ao,ec, cTp^ rr:"'™ ""''^ 
;-^a.3...a.„pp„.3.e-e.»«^^ 

80. dnv. te,o„ sprtng 80 H =,3» a ,c™^d co„p,es.,o„ stele or 

Manoo one a™.e, and .e ,ance, ^,der 3a . L ^^Z^' """"^ 

[0037] When ttie device 10 is in ifs "eauilihriiim"c»^» 
-.nce,30<*,,3p„,eo..,ap3»nprrr:™^^ 

58 and 60 of Iho lanoel hoH„ - , ' assembly 26), mw ihe barbs 

or me lancel holder snap into engagemenl wilh ihe lancet h^H„ . . ■ - 
.abs 62 and 64, tereby ptacing Ihe dev.ce ,„ its -cocked- or -rea^ " ' 

^ ,s thosv coced, .e oser ^ remove ,b. prote:^^!:;" 

!»^^a,anj.'Zs^:r".^"r'*'"""*'^"''^--^-^-™-^-^ 
s- ~itry~ r ;:r t::;^ :r ^ ~ 

"relaxer)" <5taf c , ^ . . '^"^ ^ non-compressed or 

Tht a b^ r ' ™ '""'-'^-''a'' or -ready- state 

6^1 rsl:;': '" ' '""-^ bo.ton asselb^ 

o, t K I '*"">' "^""^ *a "al edges 74 and 76 

62 and 64, thos holding the drive me*«,l3„, 84 in Its cod<ed or -ready- state tJ,,; 

,re:d::r'^=-'-^----»---~rar: 

erasing .e ^cet tip 34. on. .e ^.ectJstXpThr~^^^^ 
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user then replaces the endcap portion 20. FIGURE 7 shows the lancing device 10 with 
its endcap portion 20 in place. The user then places the opening 22 of the lancing 
device 10 against his or her skin at the desired lancing site, and presses the button 94 
to fire or "activate" the lancing device. 

10040] FIGURE 8 shows the lancing device 1 Q as the device is being triggered or 
"activated". The lancing device 1 0 is activated when the activating button 94 is pressed. 
As the button 94 is pressed, the channel 24 in the housing 1 2 guides the movement of 
the activating button 94 during compression of the spring 1 00. Posts 96 and 98 engage 
the chamfered faces 66 and 68 of the compression arms 54 and 56 of the lancet holder 
32, to flex the arms inwardly and release the barbs 58 and 60 from retaining tabs 62 
and 64, initiating the lancing action. Because the drive spring 80 Is stiffer than the 
return spring 82, the lancet 30 is driven fonward into its extended position. The lancet 
. 30 moves into its extended position, wherein its tip 34 punctures the user's skin at the 
lancing site, and then is withdrawn back to a retracted position where the tip is shielded 
within the housing 12. 

[0041] FIGURE 9 shows the lancing device 10 with the lancet tip 34 in its 
extended position, projecting through the opening 22 of the endcap portion 20. The 
lancet 30 and the lancet holder 32 are in their fully extended positions when the male 
guide element 42 of the lancet holder 32 traverses the length of the cooperating female 
portion 48, and consequently, a fonward face of the lancet body 36 contacts an inner 
surface 104 of the endcap portion 20. In alternate embodiments, the endcap 20 
optionally includes a depth adjustment mechanism (unshown) permitting the user to 
selectively vary the position of the stop surface 104. Upon release of the activating 
button assembly 26 the retraction spring 100 biases the activating button 94 back to its 
initial position. The return torsion spring 82 is extended, and the drive spring 80 is 
relaxed, thereby imparting a force to bias the lancet holder 32 back toward its withdrawn 
position. Once the lancing procedure is completed, the lip 34 of the lancet 30 is drawn 
back into the lancing device 10, and the user removes the lancing device from the 
lancing site so as to obtain a sampling of blood or other bodily fluid. 

[0042] FIGURE 1 0 shows the multi-use lancing device 1 0 with the used lancet 30 
drawn back intd its withdrawn position, fully within the housing. The springs 80 and 82 
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have.reu.med ,o their ec,uilibrium or "s,eady» state. Th. endcap portion 20 of the ' 
lancng devce 1 0 can now be detached so that the used lance, 30 can be removed and 
a new lancet c^n be inserted. As seen in F.GURE 9. the activating button assembly 26 
.nc.ud.ng the retraction spring 100 has returned to its "steady" state such that the 
activating button 94 is fully retracted. 

10043] FIGURE 11 shows a multi-use lancing device 1 1 0 according to another 
example embodiment of the present invention. The lancingdevice 1lo is substantially 
s.m..ar o the lancing device 1 0 v«th the exception of the orientations of the drive torsion 
spnng180and,.turntorsionspring182. The lancet ho.der132 is shov.n in its "steady- 
sate, with springs 1 80 and 1 82 In eguillbrium. When the device 1 1 0 is cocked to 
he,ancetholder132inthereadyposition..hedrivespring180iscornpressedtoapp^ 

Wenthedev.ce110isacth,atedtoreleasethe.ancetho.der132andthelancetmoves 
to ,ts extended position, the return spring 182 is compressed toappty rearward force on 
he lancet holder 132. and the drive spring 180 is relaxed. The springs 180 and 182 
hen return to equilibrium with the iance, holder 1 32 back in its retracted position within 
he housing 112. Thus, in the device of FIGURE 11. the energized states of the drive 
orsion spring 180 and the return torsion spring 182 are compressed in the "coir 

d,rect,onstoprovide biasing forceon the lancetholder132:whereasinFIGURES1.10 
energized states of the springs 80 and 82 are extended in the "reverse coil" 

holder m P--'y "define the equilibrium position of the lancet 

[00441 "GURE 12 depicts an alternate embodiment ofthe lancing device 210 
The lancing device 210 is substantially similar to the lancing device 10. but with the 
exceptions noted herein. The landng deWce 210 has a housing 212 having a top 
portion 214 and a bottom pCrtion 216. A slot 250 is located within top portion 212 and 
axorresponding slot is located within the bottom portion 216. A lancet holderor'sled 
holds a lancet 30 securely therein. Male guide elements 242 are integrally fom,ed 
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on both the upper and lower surfaces of the lancet holder and extend through and slide 
within slots 250 and 252. 

[0045] To operate the device 210, the user inserts a lancet 30 into the opening 
246 of the lancet holder 232. and removes the sterility cap 38 from the lancet body 36. 
The user replaces the endcap portion 220. To activate the device, the user pushes (or 
pulls) the male guide elements 242 towards the rear of the device (i.e., towards the 
button 294). This in turn activates or cocks the device because the barbs 258 and 260 
engage the locking tabs 262 and 264, which in turn holds the lancet holder 232 in a 
"ready" position. 

[0046] While the invention has been desaribed with reference to prefen-ed and 
example embodiments, it will be understood by those skilled in the art that a variety of 
modifications, additions and deletions are within the scope of the invention, as defined 
by the following claims. 
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CLAIMS 

What is claimed is: 
1 • A lancing device comprising: 
a compact housing; 



a lancet holder for a holding a lancet and mounted for back and forth 
along a lancir^g stroke path within the housing; and -vement 

hn.H ' ; ^"-P^-^-g '-ast one off-axis spring coupled to the lancet 



2. The lancing device of Claim 1. wherein the compact housing has a width 
comparable to the length of the housing. 9 nas a width 

3. The lancing device Of Claim , further comprising a tngger to .^^^^^ 



lancet ZlT' ^^^^^ ^^'^ the 

lancet holder in a ready position, ready for triggering. 

5. The lancing device of Claim 4. wherein the barbed lancet holder comprises 
compression am.s each having at least one ^amfered barb, and wherein ZZl 
engages the chamfered barbs to trigger the lancing stroke 



sbrino rj""' ' ' ''^ ^' '^^^^ --P-es a drive 



wo 2005/084557 PCT/US2005/0065a9 



14 



spring for reluming the lancet holder. 



7. The lancing device as claimed in Claim 1 , wherein the compact housing is about 
twice as long as a lancet used therein. 



8, A lancing device, comprising: 

a compact housing having a length and a width, wherein the length of the 
housing is roughly the same as the width of the housing; 

a drive mechanism within the housing for driving a lancet along a pre-defined 
path, the drive mechanism comprising: 

a carrier for securely holding the lancet; 

a first spring for urging the lancet from an initial position into an extended 
position wherein a portion of the lancet protrudes out.of the compact housing; and 

a second spring for retracting the lancet back into the housing. 



9. The lancing device of Claim 8, and further comprising a trigger for triggering the 
drive mechanism. 



10. The lancing device of ClaimS, wherein the springs are positioned laterally offset 
from the pre-defined path. 

11. The lancing device of Claim 8, wherein the length of the housing is between 
about two and four times the length of the lancet used therein. 



12. 



A lancing device, comprising: 

a compact, non-elongated housing; 



WO2005/0W557 

rcTAjS2005/0065J9 

15 



a drive mechanism for movably supporting a lancet along a lancing stroke; 
a trigger for triggering the drive mechanism; and 

J^^«;--*hehousinghasalengthofnomorethanaboutfourtimesaslongasthe 
length of the lancet used therein. . 



14.^^jelancingdevic. of Claim12. Wherein 



15. The lancing device of Claim 12. wherein the housing I 



IS puck-like. 



16. The lancing device of Claim 12. wherein the drive mechanism includes off-axis 
spnngs or urging the lancet back and forth along the landng stroke, the off-axis springs 
being laterally offset from the lancing stroke. 

17. A method of collecting a sample of fluid, comprising: 
inserting a lancet info a carrier of a multi-use sampling device; 

aligning an opening of the device at a site to be lanced; 

pressing an activating button having a post for contacting a chamfered barb of 
the carrier to release the earner; and 

collecting a sample of fluid. 
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18. The method of Claim 17, wherein the step of inserting a lancet into a earner 
further includes pushing the lancet towards the rear of the device until the chamfered 
barb of the earner locks into a ready position. 
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